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Forest Park Grmoščica is an important part of urban green infrastructure for the citizens of the western part of the city of 
Zagreb. To enhance the quality of management of the forest park to the satisfaction of its daily users, it is important to 
know their socio-demographic characteristics, visiting behaviour, recreational activities, as well as their perception of the 
forest park. The survey for users of the Forest Park Grmoščica was developed within the INTERREG DANUBE’s URBforDAN 
project. It was filled out by visitors of the forest park using on-site face-to-face method and was also available online. The 
results of the survey provided information about the users of the Forest Park Grmoščica, their socio-demographic data, 
visiting habits and perception. Also, the typology of users was given depending on the activities they undertake in the forest 
park (cyclists, joggers, visitors who spend time in Forest Park Grmoščica with their families, and pet walkers) and their main 
characteristics. The obtained data can improve the management of the Forest Park Grmoščica in such a way that it fulfils its 
social and ecological function and is adapted to the needs of its users.
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AbStrACt
INtrODUCtION
Urban forests are an important part of urban green 
infrastructure. Their importance is growing with the 
expanding number of people living in urban areas and 
considering the number of benefits they provide to urban 
dwellers (Haase et al. 2014). Among those benefits, cultural 
ecosystem services provided by urban green spaces are 
those which urban dwellers recognize as important, mostly 
because of their recreational potential (Dou et al. 2017). 
Research shows the importance of having accessible and 
well-maintained urban green space with facilities for 
different types of users at close distance to their home 
(Krajter Ostoić et al. 2020a). Sustainable forest management 
implies not only sustainable wood and biomass production 
but also attention to the permanent provision of forest 
ecosystem services. Hence, forestry experts encounter 
requests to consider users’ needs when planning for future 
forest management in urban areas (Bethmann et al. 2018).
Research on the recreational use of forests in relation 
to human needs and preferences has long been present in 
Europe’s scientific literature based on review by Ciesielski 
and Stereńczak (2018). Also, based on to-date research, 
urban forests and forest parks are among better-explored 
elements of urban green infrastructure in Croatia. However, 
social perspectives (use, perception, preferences, attitudes) 
are less addressed in comparison to other topics such as 
green space planning and design or green space inventory 
(Krajter Ostoić et al. 2020b). A number of factors influence 
forest’s recreational value. Some of them are related 
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to forest characteristics and others to characteristics of 
the visitors (Agimass et al. 2017). Forest characteristics 
influencing their recreational use are forest area accessibility, 
forest appearance and forest management type, as well 
as forest terrain characteristics (Ciesielski and Stereńczak 
2018, Gerstenberg et al. 2020). Furthermore, users’ socio-
demographic characteristics such as age and achieved level 
of education or having a dog can influence recreational use 
of forests (e.g. Roovers et al. 2002, Arnberger and Eder 2007, 
Karanikola et al. 2017). Having different user groups with 
different expectations and needs, who use the same space 
at the same time can lead to negative consequences, such 
as overcrowding, or contribute to conflicts among the users 
(Arnberger 2006). Understanding different users’ behaviour 
and needs can facilitate mediation among them, resulting 
in better forest management (Larondelle and Haase 2017).
In Zagreb, qualitative research on the sample of citizens 
shows that they perceive various types of tree-based urban 
green space, especially forests and forest parks, as holders 
of different cultural ecosystem services, including recreation 
(Krajter Ostoić et al. 2020a). The same research shows that 
forests provide more recreational opportunities than other 
types of urban green space, meaning that people reported 
more recreational activities they undertake in them. 
Expectedly, walking is the most important recreational 
activity in forests along with jogging and cycling, while 
activities such as hunting and mushroom picking are specific 
only to forests as such.
In the City of Zagreb, there are 22 forest parks. Their 
total surface area is 356 ha of which 185 ha is state-owned 
and 171 ha is privately owned (Matić 2010). Regardless of 
ownership, people in Croatia can use forests for rest and 
recreational purposes. Forest parks in the City of Zagreb 
are managed by Croatian Forests Ltd., Forest Administration 
Zagreb, Operational Unit Horticulture, while management 
of privately owned forests is the responsibility of their 
owners (Krajter Ostoić 2013). The City of Zagreb also takes 
care of the maintenance of the forest parks based on annual 
financial plans that finance adapted management of forest 
parks, while long-term planning and management of forest 
parks in the city of Zagreb is based on Forest Management 
Plan (2014 - 2023) made by Croatian Forests Ltd. for all 
forest parks in Zagreb as one management unit (privately 
and state-owned). Although there is no obligation for 
including the public into planning and management process 
with regard to urban forests, there is common practice in 
Croatia that forest management plans are presented to the 
interested public in the form of a public exhibition, where all 
those who are interested can see draft forest management 
plan, or in the form of a public presentation, where all 
those who are interested can join the presentation and 
give comments. When it comes to urban green spaces, in 
Croatia there is neither obligation for monitoring visitors of 
urban green spaces nor obligation for conducting surveys 
with them when designing new green spaces (Krajter Ostoić 
2013). This can result in spaces that do not correspond 
with users’ needs and habits and can consequently lead to 
conflicts among users or discourage users from using such 
urban green space.
The City of Zagreb and Croatian Forests Ltd. are project 
partners in INTERREG DANUBE’s project “Management and 
Utilization of Urban Forests as Natural Heritage in Danube 
Cities” (URBforDAN) (URBforDAN 2020). Main goals of the 
project are to set new standards in the sustainable urban 
forest management, to develop internationally applicable 
urban forest management plans and to improve visitors’ 
experience. There are 16 project partners from 10 countries. 
The project’s focus area for the City of Zagreb is Forest Park 
Grmoščica. In Grmoščica the aim is to improve the provision 
of recreational and educational services using a participatory 
planning approach. Three workshops with local stakeholders 
representing the local community, local sports associations, 
local authority, local public school, and representatives of 
forest administration have been held within the URBforDAN 
project.
 Participatory planning in urban forest management 
implies involvement of relevant stakeholders into the 
planning process. The advantage of such approach is 
that participation of all relevant stakeholders allows the 
process to be democratic and fair as well as transparent 
(Reed 2008). The author also states that stakeholders’ 
participation can improve the quality of environmental 
decisions by broadening gathered information. When it 
comes to urban forest management, adopting public values 
into management practice can in future lead to increasing 
citizen participation as well as better addressing of climate 
change issues (Ordóñez Barona 2015). There is also a 
learning advantage with citizen’s participation because 
engaging in matters related to forest management can lead 
to increasing one’s knowledge and shaping new ways of 
interpretation (Bethmann et al. 2018). Previous research 
on the governance of urban forests in the City of Zagreb 
based on in-depth interviews with stakeholders has noted 
that some of the stakeholders indicate participation as one 
of the elements of governance that needs to be improved 
(Krajter Ostoić 2013). 
 Site-specific research such as the one presented on 
forest park visitors, their characteristics, preferences and 
views are scarce in the City of Zagreb and in Croatia in 
general (Krajter Ostoić et al. 2020b). Therefore, this research 
adds valuable information for improving future forest park 
management in Zagreb. We believe that the results of our 
study can inform urban forest managers about urban forests’ 
visitors, their characteristics and visiting behaviour with aim 
to incorporate these findings into future planning practice 
or encourage new similar research in the future. This paper 
presents the results of the conducted questionnaire survey 
on the visitors and users of Forest Park Grmoščica, with the 
answers to the following research questions:
1. Which are the main characteristics of Forest Park 
Grmoščica’s users?
2. What is their visiting behaviour?
3. Which are the main characteristics and visiting 
behaviour of most frequent forest park’s user types?
4. What are the problems that forest park users 
perceive and what are their suggestions for 
improving current forest park state?
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MAtErIALS AND MEtHODS
Study Area
The study area is Forest Park Grmoščica in the City of 
Zagreb, capital of the Republic of Croatia (Figure 1). Forest 
Park Grmoščica is located in the northwest of Zagreb at the 
border between city districts of Črnomerec and Podsused-
Vrapče. It extends between Vrapčak stream on the west, 
Kustošak stream on the east, Ilica Street on the south and 
Graberje Road on the north (Figure 1). It is 53.3 ha in size 
and the highest point of the forest park is at 240 m above sea 
level. Of the total surface area, 10.8 ha is privately owned. 
Few different forest stands can be encountered in the forest 
park out of which the most represented are: sessile oak with 
beech, common hornbeam and other tree species and black 
locust mixed with sessile oak, common hornbeam and other 
species (Anić and Oršanić 2010).  At the moment of drafting 
this paper there were about 1000 m of forest paths, six 
benches and an observation deck in the forest park (Posavec 
2020). Grmoščica was for a long time in the condition that 
could not satisfy the needs of the local population (Šimpraga 
2011). However, its recreational and ecological potential as 
part of the network of green spaces in the city of Zagreb 
has been recognised (Mravunac 2015). URBforDAN project 
aims at enhancing the forest park’s management through 
improving forest park’s recreational role by providing 
adequate infrastructure adapted to different types of users. 
Survey
For the purpose of this project, a survey for the users 
of Forest Park Grmoščica was developed. A survey design 
allows for quantification and generalization of populations’ 
attitudes and opinions by studying its sample (Creswell 
2003). Therefore, it is a suitable method to use when 
studying a forest park with its numerous users. Literature 
review on the human relationship with urban green spa-
ces indicates that survey is the most common method 
used in research on users’ preferences and perceptions 
(Kabisch et al. 2015). Furthermore, the survey was also 
used as a method of data collection about characteristics 
and preferences of users visiting urban forests or forests 
with emphasised recreational functions in multiple studies 
with one or more individual forests (Roovers et al. 2002, 
Aasetre et al. 2016, Larondelle and Haase 2017, Meyer 
et al. 2019), or in national research on forest recreation 
(Getzner and Meyerhoff 2020, Šodková et al. 2020). The 
survey used for the purpose of this research was developed 
within URBforDAN project, translated into Croatian 
language, and adapted to specific forest park conditions 
(see Supplementary File 1). It is comprised of 14 questions 
dealing with socio-demographic characteristics of users, 
activities they undertake when visiting the forest park, their 
visiting habits regarding visiting Forest Park Grmoščica, as 
well as the suggestions concerning the enhancement of its 
management. Data was collected between November 2018 
and April 2019 by applying a mixed-mode approach that 
combined face-to-face and online data collecting. The main 
goal when using mixed-mode data collection is to reduce 
survey error by balancing one method’s shortcomings (De 
Leeuw 2005). In our case, the rationale was to allow for 
usual users who were not on the site at the moment of data 
collection to answer the survey and be included in research 
to minimise the bias. Also, the survey was conducted in 
the less favourable period of the year (late autumn and 
winter) when usually there is fewer visitors in urban green 
spaces. Nevertheless, when using mixed-mode approach, 
particularly in online data collection, completely overcoming 
the bias is not guaranteed (Larondelle and Haase 2017). 
Employees of Croatian Forests Ltd. carried out face-
to-face data collection with users on-site, while the same 
Figure 1. Forest Park Grmoščica at the beginning of URBforDAN project (2018). Country borders are based on EuroGraphics and UN-
FAO, @EuroGraphics.
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survey was available online at 1KA (1KA 2018) platform. 
The survey was also taken by participants at workshops 
organized within the project with different stakeholders 
and types of users. Information about the survey with the 
link to it was also communicated on the project’s webpage. 
Data collected by face-to-face interviews on-site and during 
workshops was inserted into 1KA survey to have all data in 
one database. 
Descriptive statistics was performed on collected data 
using R (v.3.6.2) (R Core Team 2019), while answers to open-
ended questions were coded and presented accordingly. 
Subsequently, users have been divided into categories 
concerning types of stated specific recreational activities 
they undertake and their ranking. General users’ main 
characteristics have been presented as well.
rESULtS
In total, 149 people participated in the survey. Out of 
that number, 99 surveys (66.4%) have been completely (91) 
or partially (8) completed and used for further analysis.
Socio-Demographic Characteristics
There was a similar representation of females 
and males in the sample (Table 1). About one third of 
respondents were in the age group 45-60, while the least 
number of respondents were older than 60. Two thirds of 
the respondents had a faculty degree. Around 80% of the 
respondents were employed or private business owners. 
Most respondents stated that they lived in Zagreb. Around 
one fifth of respondents lived close to Forest Park Grmoščica 
(up to 1 km to Grmoščica), and the same share stated that 
they lived up to 3 km to Grmoščica.
Visiting behaviour of Users of Forest Park Grmoščica
The highest number of the respondents stated that 
they visited Forest Park Grmoščica several times per 
year, while the least of the respondents visited every day 
(Table 2). However, cumulatively close to a quarter of the 
respondents state that they visit forest park at least once 
per week. Interestingly, users in the younger age group 
(18-30) reported more frequent visits to Grmoščica, where 
82% of them stated that they visit Grmoščica at least once 
a month, with 40% of them reporting visiting Grmoščica 
several times a month and 25% several times per week. 
Users in age groups 30-45 and 45-60 mainly stated that 
they visit Grmoščica several times a year. Two-thirds of 
the respondents live at a distance of up to 5 km from 
Forest Park Grmoščica. Among those, the ones who live in 
a proximity to Forest Park Grmoščica (up to 1 km and 1-2 
km) reported more frequent visiting behaviour than those 
Variable Category Frequency %
Gender Male 51 52
Female 48 48
Age 18-30 28 28
30-45 29 29
45-60 36 37
> 60 6 6
Highest achieved level of education Elementary school 5 5
High school 28 28
Faculty 51 52
Doctorate 15 15
Employment Employed 76 77





Place of residence Radius of up to 1 km to Grmoščica 19 19
Radius of up to 3 km to Grmoščica 18 18
City of Zagreb 49 50
Outside the City of Zagreb 13 13
table 1. Sociodemographic description of the sample (N=99).
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who live at a distance of 2-5 km and more than 5 km, 
where the respondents usually expressed that they visited 
forest park several times a year. Car was the most preferred 
mean of transportation for our respondents. However, 
about the same share were those who arrived on foot or by 
bicycle, while the least number of respondents used public 
transportation. The majority of users who stated that their 
distance to the nearest entry to Grmoščica is up to 1 km or 
1-2 km as main way of arrival said on foot or by bicycle - 
58% of them who live at the distance of up to 1 km reached 
Grmoščica on foot and 54% of them at the distance of 1-2 km 
reached Grmoščica using a bicycle. Those who live at 2-5 km 
to the nearest entrance used all the means of transportation 
equally, while those who stated that they lived more than 
5 km from the nearest entrance predominantly reported 
using the car as way of transportation (72%). Comparing the 
reported visiting frequency of the respondents and their way 
of arrival to Grmoščica we can claim that out of those who 
reached Grmoščica on foot, using public transportation or 
by car the majority of them stated visiting several times per 
year. Nevertheless those who reached Grmoščica riding a 
bicycle report more frequent visiting behaviour, with 78% of 
them visiting several times per week, once a week or several 
times a month. Out of four offered possible entrances into 
the forest park (Figure 1), visitors mostly use the entrances 
from Ilica Street. Regardless of the frequency of visit, more 
than half of the respondents spent one to two hours in the 
forest park and the least number of them spent more than 5 
hours in the forest park.
When asked about the activities they undertake during 
the visit to Forest Park Grmoščica, the respondents had 
a multiple-choice closed-ended question. They were also 
asked to rank multiple activities where 1 was the most 
important activity and 12 the least. The highest number 
of the respondents stated that they visited Forest Park 
Grmoščica to spend quality time with their family, then for 
pet walking, biking, hiking and jogging (Figure 2). The smaller 
number of them stated collecting forest products, forestry 
work, downhill mountain biking, scientific work, education in 
nature, taking pictures of nature, and horseback riding. 
Variable Category Frequency %
Frequency of visit Every day 6 6
Several times per week 12 12
Once per week 8 8
Several times per month 20 20
Once per month 8 8
Several times per year 45 46
Distance to the nearest Up to 1 km 19 19
entrance to Grmoščica 1-2 km 13 13
2-5 km 31 31
More than 5 km 36 37
Way of arrival to Grmoščica On foot 22 22
-By bicycle 23 23
Using public transportation 14 14
By car 40 41
Entrance Ilica (Debanićeva Street) 26 26
Ilica (Hrvatske Obrambene Snage Square) 32 33
Graberje Road 22 22
Kožinčev brijeg 19 19
Duration of visit Up to 1 h 16 16
1-2 h 51 52
2-5 h 19 19
More than 5 h 5 5
NA 8 8
table 2. Visiting behaviour of users of Forest Park Grmoščica (N=99)
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typology of Visitors
With regard to stated activities the respondents 
undertake during the visit to Forest Park Grmoščica, they 
were classified into the following types of users: cyclists, 
joggers, pet walkers and visitors who spend time in Forest 
Park Grmoščica with their families. Respecting numerous 
functions of the forest park we decided to ground our 
typology of users on those activities that were preferable 
for the respondents in our sample, i.e. spending quality time 
with family, pet walking, biking and jogging. We decided to 
exclude hiking, although highly ranked, in favour of jogging 
because jogging is for more respondents the most important 
reason for visiting than for those who hike. In each type 
we included those respondents who ranked the afore 
mentioned activities as reason number 1, 2 or 3 for visiting 
the forest park. For each type of users, we provided socio-
demographic characteristics, visiting habits and perception 
of their activity regarding possible conflicts with other users 
and negative impact on nature (Table 3).
Cyclists
Mostly, users in the cyclist category are in the age group 
between 18 and 30 years (Table 3). The highest achieved 
education level for most cyclists is faculty. The majority are 
employed and the highest number of them (82%) stated 
that they lived in a radius of up to 5 km to the nearest 
entrance to Forest Park Grmoščica. The highest number 
of cyclists stated that they visited Grmoščica several times 
per week or several times per month and to a lesser extent 
once a month or every day. Out of those who reported 
living in the proximity of 1 km to Grmoščica 67% of them 
visit it several times per week, out of those who reported 
living in a radius of 1-2 km to Grmoščica 63% of them 
reported visiting at least once a week or frequently, and 
those who live the furthest visit it least frequently, meaning 
60% of those living more than 5 km to the nearest entry 
visited the forest several times a year. They predominantly 
arrived in Grmoščica by bicycle, but also by car or public 
transportation. Those who live in a radius of up to 5 km of 
entrance to Grmoščica expectedly arrived by bicycle, while 
the minority of them who arrive from more than 5 km to 
the nearest entrance used a car to reach the forest park. 
On average they spend in Grmoščica between one and two 
hours, and only a few stated spending between two and five 
hours or more.
Most cyclists did not perceive their activities as 
conflicting with other visitors. Some said that it might 
cause conflicts with walkers. None perceived their activities 
harmful to nature.
Joggers
Joggers were mainly in the age groups 18-30 and 45-60, 
and to a lesser extent in the age groups 30-45 and older than 
60 (Table 3). Joggers were for the most part employed and 
with a faculty degree. The most joggers came to the forest 
park from a distance of up to 5 km to the nearest entrance, 
only a third of them came from a greater distance. Joggers 
often reported visiting Grmoščica several times per year or 
several times per month. The joggers who lived at a distance 
of up to 1 km from the nearest entrance reported weekly 
(at least once a week) visits to the forest park, those at a 
distance of 1-2 km visit several times a month, those at a 
distance of 2-5 km several times a year, while those who 
live at a distance greater than 5 km reported visits weekly, 
monthly or yearly in similar share. They arrive in Grmoščica 
using public transportation, car, or bicycle, and most rarely 
on foot. Arriving using a bicycle, public transportation or by 
car was reported in similar shares, although those who came 
from a distance of up to 1 km mostly used a bicycle, while 
those from a distance of 1-2 km used a bicycle or car. Many 
of the joggers from a distance of 2-5 km came using public 
transportation, and those who needed to cross more than 5 
km to Grmoščica used public transportation or a car. Usually, 
they spent between one and two hours in the forest park.
None of the joggers stated that their activities in 
Grmoščica might create conflict with other users, or that 
their activities could have a negative impact on nature, 
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Figure 2. Activities of visitors of Forest Park Grmoščica and their ranking based on the relative importance (N=99).
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Age 18-30 48 48 24 13
30-45 37 13 21 27
45-60 15 39 48 49
> 60 0 0 7 11
Highest achieved level of education Elementary school 7.5 0 4 0
High school 33 35 24 16
Faculty 52 48 55 65
Doctorate 7.5 17 17 19
Employment Employed 78 83 66 86
Private business owner 0 0 10 0
Farmer 4 0 0 0
Retired 0 0 7 8
Unemployed 7 13 3 3
Student 11 4 14 3
Distance to the nearest  Up to 1 km 22 17 31 21.5
entrance to Grmoščica  1-2 km 30 13 14 11
 2-5 km 30 39 31 21.5
 More than 5 km 18 31 24 46
Frequency of visits Every day 3 4 14 3
Several times per week 22 13 21 3
Once per week 19 9 10 5
Several times per month 26 35 10 16
Once per month 11 0 7 5
Several times per year 19 39 38 68
Way of arrival to Grmoščica On foot 0 4 38 30
By bicycle 78 30.5 21 3
Using public transportation 3 35 7 19
By car 19 30.5 34 48
Duration of visits Up to 1h 4 17 24 8
1-2 h 70 48 62 62
2-5 h 15 26 14 19
More than 5 h 4 4.5 0 5.5
NA 7 4.5 0 5.5
Conflicts with other users Yes 15 0 14 8
No 78 96 86 87
NA 7 4 0 5
Negative impact on the nature Yes 0 0 0 0
No 93 96 100 95
NA 7 4 0 5
CYC - cyclists, JOGG - joggers, PW - pet walkers, FAM - visitors who spend time in the forest park with their families
table 3. Characteristics and visiting behaviour of different types of visitors in Forest Park Grmoščica (Ncyc=27, NJOGG=23, NPW=29, NFAM=37).
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Pet Walkers
Most of the visitors in this category were in the age 
group 45-60 (Table 3). For most of them highest achieved 
education level is faculty and the majority of them are 
employed. More than half of pet walkers arrive in Grmoščica 
from a distance of up to 5 km, the rest of them stated arriving 
from a distance greater of 5 km. Although the highest 
number of pet walkers stated visiting Grmoščica a few 
times annually, more than half of them visited Grmoščica 
more frequently (every day, one or several times per week 
and several times per month). When considering visiting 
behaviour of pet walkers with regard to distance from the 
nearest entry to Grmoščica, we can state that of those pet 
walkers who reported living at a distance of 1 km to the 
nearest entry 89% of them visit Grmoščica at least several 
times a month, 50% of those who live at a distance of 1-2 
km reported using forest park once or several time a week, 
56% of those who live at a distance of 2-5 km stated visiting 
several times a year, as well as 43% of those who arrive from 
greater distance than 5 km to the nearest entrance. Pet 
walkers reached Grmoščica on foot, followed by the arrival 
by car and by bicycle, seldom using public transportation. 
Pet walkers who came to Grmoščica from its proximity (up to 
1 km) arrived on foot or use a bicycle just like the ones who 
came from a distance of 1-2 km from the nearest entry. For 
arrival from a distance of 2-5 km pet walkers used all means 
of transportation, while those who came from a greater 
distance of 5 km solely used a car as mean of transportation. 
They spent between one and two hours in the forest park. 
The larger number of pet walkers did not perceive that 
their activities could cause conflicts with other visitors. Part 
of them assumed that their activities could interrupt cyclists. 
The same as previous types of visitors, the pet walkers as 
well did not perceive their activities as potentially harmful 
to nature. However, some of the users have stated concerns 
that dogs could chase away wild animals, while others were 
of opinion that if the dogs were on a leash, no damage could 
be done.
Visitors Who Spend time in Forest Park with their Families
This was the largest category of visitors. They are 
generally in the age group of 45-60 years (Table 3). For the 
most part, they are well-educated and employed. Visitors 
in this category in similar share came to Grmoščica from a 
distance of up to 5 km and more than 5 km, 54% and 46% 
respectively. They visited Grmoščica several times per year 
or possibly several times per month. Regardless of the 
distance from the nearest entrance to Grmoščica, 68% of 
the respondents have reported visiting forest park several 
times a year, only those visitors who reported living at a 
distance of up to 1 km from the nearest entry came more 
frequently and reported weekly visits to the forest park. 
Majority of them arrived in Grmoščica by car or on foot, 
while the least of them used a bicycle. Those who live in the 
proximity of up to 2 km to the nearest entry mostly arrive to 
Grmoščica on foot, while those who need to cross over from 
2 to up to 5 or more km to the nearest entrance mostly use 
a car and to a lesser extent public transportation. Visits by 
those who spend time in the forest park with their families 
lasts between an hour and two.
The majority of visitors who spend time in the forest 
park with their families did not think that their activities 
could cause conflicts with other visitors. Only some of them 
stated the possibility of conflicts with cyclists in the area. 
Because they reported not leaving any trash behind, they 
consider that their activities do not have a negative impact 
on nature.
Perceived Problems and Suggestions for Improvement 
of the Current State of Forest Park Grmoščica
Out of 91 respondents that answered the open-ended 
question about perceived problems in the forest park, 57 
of them (62.6%) noticed problems concerning Forest Park 
Grmoščica. Some of the most pronounced problems they 
expressed were problems related to waste - mostly illegal 
waste disposal (34 respondents perceived them). Visitors 
also highlighted neglect (15) manifested by the presence 
of weakly maintained buildings and forest paths. The third 
problem that users expressed (12) is the lack of equipment 
(benches, tables, trash bins) or lack of infrastructure 
(maintained and marked paths, hospitality facilities). Some 
of the respondents (3) stressed out the fact that the forest 
park is located at the landslide and there is a need for 
landslide management. In addition to these problems, the 
users indicated problems regarding construction works in 
the forest (4), behaviour of other users (3), excessive cutting 
(3), sewage (2), and accessibility of the forest park (1).
Besides questions about perceived problems and 
shortcomings, the respondents were asked about their 
support for installing new equipment and infrastructure in 
the forest park area. These possibilities were predefined and 
the respondents had three possible answers (Yes – on the 
entire site, Partially – only at entrances, No). The majority 
of the respondents agreed on placing new equipment and 
infrastructure in Forest Park Grmoščica, particularly new 
walking and bicycling paths, drinking water, new benches 
and tables (Figure 3). The respondents were not in favour of 
limiting the number of users on the site.
When asked about activities that should be developed 
in the future in a form of an open-ended question, 39 
of the respondents stated that there was no need for 
new activities, while some addressed general activities 
such as sport (9) and recreational (4) activities, or, more 
specifically, cycling (19), jogging (4), spending time in nature 
(4) and walking (3). Furthermore, they stressed activities 
related to forest management (for instance planting trees, 
increased forest maintenance) (6), hospitality services (5), 
tourism (4) and education in nature (2). Also, some of the 
respondents suggested activities associated with protecting 
and observing nature, such as forest clean-up days (4), 
landslide management (4) and bird watching (2). Lastly, a 
few respondents stated activities for children (2), horseback 
riding (1), social activities (1) and relaxation (1).
Finally, the respondents were asked about the activities 
they think should be restricted in Forest Park Grmoščica in an 
open-ended question. About one third of the respondents 
(37 of them) stated that there were no such activities that 
should be restricted. Others emphasised the need for 
implementation of means to prevent illegal waste disposal 
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(16), limiting motor vehicle traffic in the forest park area (15) 
and restriction of all activities that damage the nature (12), 
as well as the restriction of construction work in the forest 
(9). Lastly, cutting (4), commercial activity (3), downhill 
biking and overcrowding (2) and other users’ inadequate 
behaviour (1) were reported among the activities that 
should be restricted.
DISCUSSION 
In order to manage and protect forest parks it is 
necessary to explore and quantify their social functions 
(Matić and Prpić 1997, Larondelle and Haase 2017). This 
research was conducted with the intention to improve 
Forest Park Grmoščica’s planning and management with 
participation and inputs of forest park’s users. The small 
number of respondents can be explained with the survey 
being administered during winter months, even though the 
survey was also available online. Scientific literature indicates 
that visiting forest parks is less frequent in winter than in 
summer months (Tyrväinen et al. 2003). In comparison 
to the general population of the city of Zagreb, gender 
distribution of the respondents was good. Distribution of 
age groups was relatively good, with the majority of the 
respondents in the age group of 45 to 60 years (Table 1). 
Representation of elderly citizens (above 60 years) in the 
sample is only 6%, which is less than the amount of them 
in the general population (SYCZ 2019). Justification of that 
can be terrain configuration which can cause problems for 
the elderly, especially if they have trouble walking. Highly 
educated respondents were overrepresented in the sample 
(Table 1) in comparison to the general population (SYCZ 
2019). However, this is common in other similar studies 
(Roovers et al. 2002, Lupp et al. 2016, Karanikola et al. 2017, 
Larondelle and Haase 2017).
The majority of users stated that they spend up to 
two hours in Forest Park Grmoščica (Table 2), what is also 
in line with similar research (Roovers et al. 2002). For the 
most part the users of Forest Park Grmoščica are citizens 
of local districts, meaning that they arrive from the forest 
park’s proximity (Table 2). Accessibility of the forest or 
some other green space is essential for its recreational use 
(Hegetschweiler et al. 2017). Increasing the distance that 
users need to cross to use some green space for recreation 
decreases its use (Schipperijn et al. 2010). The majority of 
users of urban as well as rural forests are people living in 
their proximity (Meyer et al. 2019). Information such as 
visiting frequency, means of transportation to the forest park 
and entrances mostly used by visitors can help in planning 
the future infrastructure for visitors, as well as managing 
visitors themselves by separating users whose activities can 
potentially be in conflict (e.g. cyclists and pet walkers).
Recreation is often an underlying motivation for 
interaction with urban green spaces (Krajter Ostoić et al. 
2020a). Walking is universally the most common recreational 
activity in forests (Roovers et al. 2002, Arnberger 2006, 
Gerstenberg et al. 2020, Krajter Ostoić et al. 2020a, Šodková 
et al. 2020). Visiting Forest Park Grmoščica to spend quality 
family time was a priority activity for most respondents 
(Figure 2). Likewise, this social activity is frequently 
mentioned as a highly-ranked activity and motivation for 
visiting the forest (Larondelle and Haase 2017, Getzner 
and Meyerhoff 2020), while taking pictures of nature is 
considerably less frequent (Šodková et al. 2020).
Visitors did not consider their activities in the forest 
park as being harmful for the nature because they leave 
no waste behind. Due to shortness of the survey, it was not 
upfront defined what a negative impact on nature is, hence 
the interpretation of the term was left to the respondents. 
Research shows that recreation in the forest can have a 
negative influence on forest ecosystem functioning. The 
mere presence of humans in a forest, regardless of the 
intensity of recreation, may have a negative impact on 
bird populations in the forest (Bötsch et al. 2018). Besides, 
users of urban forests show different off trail movement in 
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Figure 3. The extent to which users support the installation of new infrastructure in Forest Park Grmoščica (N=91).
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